Background: Abdominal pregnancy (pregnancy in the peritoneal cavity) is a very rare and serious type of extrauterine gestation that accounts for approximately 1.4 % of all ectopic pregnancies. It also represents one of the few times an ectopic pregnancy can be carried to term. Early strategic diagnosis and management decisions can make a critical difference with regards to severity of morbidity and mortality risk. After an extensive search of the English language medical literature, we are unaware of any case of abdominal pregnancy in which the placenta was receiving its vascular supply from the sacral plexus. Case presentation: A 26-year-old African-American woman, primigravida, at 16 weeks 4 days' gestation, presented to our Emergency Department with abdominal pain. She did not complain of any vaginal bleeding. A physical examination revealed mild abdominal tenderness and no blood in the vaginal vault. Laboratory findings corresponded to an increased level of beta human chorionic gonadotropin; magnetic resonance imaging confirmed an abdominal pregnancy. She underwent feticide, administration of methotrexate and a laparotomy was done which was immediately deferred due to perceived increased bleeding risk. She was found to have an intra-abdominal ectopic pregnancy with the placenta attached to her omentum, cul-de-sac and rectosigmoid, with unusual and extensive vascularity from the sacral plexus. A repeat laparotomy was performed 11 weeks later, aimed at removal of the gestational sac and placenta that were left in situ on the first laparotomy. This time, we achieved successful removal of the peritoneal gestation, lysis of adhesions, ligation of vascular supply and cautery of the diminished vasculature. Subsequently, she had two ectopic pregnancies, which were managed with both medical and surgical interventions. Conclusions: Ectopic pregnancies should be identified early and evaluated for the etiology of the presentation. Rarely, an ectopic pregnancy implants at an extratubal location. Today, early intervention saves lives and reduces morbidity, but ectopic pregnancy still accounts for 4 to 10 % of pregnancy-related deaths and leads to a high incidence of ectopic site gestations in future pregnancies. Medical management has emerged as a safe alternative to surgery and holds promise for preservation of future fertility; however, surgery remains an acceptable modality. We found that careful and strategic choice of management pathway can make all the difference to a favorable outcome. As emergency physicians, we need to be aware of the possibility of abdominal ectopic pregnancy in such presentations and its severe consequences if it remains undiagnosed.
Background
Ectopic pregnancy occurs when the developing blastocyst becomes implanted at a site other than the endometrium of the uterine cavity. Abdominal pregnancies are rare types of ectopic pregnancies with high rates of maternal morbidity and mortality when encountered anywhere in the world [1] . Abdominal pregnancy accounts for up to 1.4 % of ectopic pregnancies [2] . The prevalence of ectopic pregnancy among women who go to an emergency department with first trimester bleeding, pain, or both ranges from 6 to 16 % [3] . These pregnancies can go undetected until an advanced fetal age and often result in severe hemorrhage [4] . Rates of maternal mortality for ectopic pregnancy in the United States have been reported as high as 20 % [5, 6] . The most common extrauterine location is the fallopian tube, accounting for 98 % of all ectopic gestations, but other possible sites include: cervical, interstitial (also referred to as cornual), hysterotomy scar, intramural, ovarian, or abdominal. Risk factors for ectopic pregnancy should be sought, including prior ectopic pregnancy, current use of an intrauterine device, prior tubal ligation, and in vitro fertilization (IVF). The risk of ectopic pregnancy increases with advancing maternal age, age over 35 years being a significant risk factor [1] , and one third of the cases are thought to be associated with cigarette smoking [7] . The clinical presentation is variable, and the optimal approach to the evaluation and management of abdominal pregnancy is not well determined [8, 9] . Diagnosis can be made with a transvaginal ultrasound scan (TVS) which can identify an intrauterine pregnancy (IUP) or ectopic pregnancy [10] . In cases where an abdominal ectopic pregnancy is suspected and ultrasound is inconclusive, a diagnostic laparoscopy may be required [11] . Management of these pregnancies has changed dramatically over the years [12] . Medical and surgical interventions to these rare pregnancies are considered based on their presentation. Methotrexate treatment may be administered on a case-by-case basis, but surgical involvement may be imperative for some patients with abdominal pregnancies, particularly those presenting with rupture and who are in a state of hypovolemic shock and compromise. The 1997 to 1999 and 2003 to 2005 Confidential Enquiries into Maternal Deaths in the United Kingdom reports highlighted that most of the women who died from ectopic pregnancy were misdiagnosed in the primary care or accident and emergency settings [13, 14] .
We present an unusual case that highlights the difficult clinical course of an abdominal ectopic pregnancy managed via strategic procedural intervention, as well as two separate presentations of recurrent ectopic pregnancies over a 4-year follow-up period in the same patient.
Case presentation
A 26-year-old African-American woman, primigravida, at 16 weeks 4 days' gestation, presented to our ED with increasing abdominal pain and a positive home pregnancy test. She admitted that she had not been receiving prenatal care. She also asked for a termination of this pregnancy, if we confirmed that it was "abnormal".
She described 3 out of 10 (mild) bilateral abdominal pain but denied any vaginal bleeding, nausea, vomiting, headache, fever, chills, dysuria or hematuria. She reported 1 to 2 weeks of severe constipation, but denied any melena or hematochezia. She also denied any history of abnormal pap smears, sexually transmitted diseases, or abnormal menses. At the time of her ED presentation she was not on any medications. She had a one pack week cigarette smoking history but denied any alcohol or other drug use. She reported being sexually active with one partner. She further mentioned that she was at a nearby hospital where pregnancy was confirmed and further testing had been done from where she signed out against medical advice (AMA).
Her vital signs were: blood pressure (BP) 125/ 67 mmHg, pulse 115/minute, temperature 98.7°F (37.1°C
), respiratory rate 16/minute, body mass index (BMI) 17.75 kg/m 2 , and oxygen saturation (SPO 2 ) 99 %. Her physical examination was only significant for a soft non-distended abdomen, with mild diffuse lower abdominal tenderness maximal in the left lower quadrant of her abdomen. A pelvic examination, including a speculum examination, documented a normal appearing cervix, no active bleeding, and non-tender adnexa; a bimanual examination confirmed her cervix was closed and her uterus was enlarged, approximately 8 weeks in size. In our ED, she was seen by Obstetrics/Gynecology consult service. Diagnostics included initial and interval laboratory testing, as well as imaging studies, which included an ultrasound of the abdomen (transvaginal and transabdominal), magnetic resonance imaging (MRI) and a computed axial tomography (CAT) scan, (see Fig 1) of her abdomen. The results were as follows:
Initial laboratory results were hemoglobin (Hb) 9.8 (anemia), hematocrit (HCT) 27.2, platelets 148, white blood cell count (WBC) 7.4, blood urea nitrogen (BUN) 4, creatinine 0.5, electrolytes were within normal ranges, albumin 2.9, partial thromboplastin time (PTT) 33, international normalized ratio (INR) 1.1, prothrombin time (PT) 13.5, beta human chorionic gonadotropin (BHCG) 134,494, fibrinogen 439, human immunodeficiency virus (HIV)-negative and RH positive.
MRI: intra-abdominal ectopic pregnancy with the placenta connected to the sacral plexus. Ultrasound of the abdomen (transvaginal and transabdominal), (see Fig 2) as well as abdominal CAT scans with and without contrast showed uterus measuring 9.0×5.8×8.2 cm; no IUP; live intra-abdominal pregnancy was present within her pelvis, ventral to the uterus and measuring 7.2×12 cm.
She was counselled on termination of the pregnancy due to the gravity of the medical and surgical comorbidities, and she underwent feticide via ultrasound-guided fetal intracardiac potassium chloride injection on the second day after presentation, gestational age corresponding to 16 weeks and 6 days. She received four alternate doses of methotrexate on the third, fifth and seventh day from presentation with interval leucovorin rescue on alternate days and then had an infraumbilical laparotomy for pelvic exploration and planned fetus removal. A laparotomy was initiated and during the procedure it was found that there was extensive vascularity and attachment of the gestational sac to her omentum, mesentery, loops of bowel, lateral pelvic wall, and predominantly her uterine wall. The vascularity was mainly derived from the sacral plexus and the left external iliac artery, and the patient was deemed inoperable due to the high risk of hemorrhage, need for bowel resection, and potential hysterectomy. Consequently, no attempt was made to remove the gestational sac, the placenta was left in situ as well, and the planned fetus removal was deferred to a later date. She was discharged to follow-up at clinic for serial monitoring of her BHCG levels every week, and expectant management. She returned to our ED 11 weeks after feticide with complaints of abdominal pain and vaginal bleeding. A strategic decision was made to bring her to the Operating Room (OR) 2 days later for a second laparotomy, this time with lysis of adhesions, removal of abdominal pregnancy and left salpingo-oophorectomy, which was thought to be the primary site of implantation prior to secondary implantation in her peritoneum. She tolerated the intervention and no adverse or unanticipated event was noted. She was discharged and asked to follow-up with BHCG levels until her levels returned to normal and to return for any further complaints. She adhered to the advice and was counselled not to get pregnant for a year.
Two years later, she presented to our ED with abdominal pain and nausea. Diagnosis was made of a second ectopic pregnancy in her right fallopian tube, with gestational age corresponding to 6 weeks. She received expectant medical management with methotrexate administration: first dose on the day of presentation, second and third doses, 4 and 7 days after the first methotrexate dose was given. Her BHCG levels were monitored and were seen to trend down from 7026 mIU/ml to 5368 and 3739 and complete resolution of this second ectopic pregnancy was noted. She presented with abdominal pain at our ED approximately 8 months after her second ectopic pregnancy. A TVS confirmed a third ectopic pregnancy, at 5 weeks and 5 days of gestation, adjacent to her right ovary. An exploratory laparotomy was performed with right salpingotomy and ectopic removal after she consented to surgery.
Discussion
Abdominal pregnancy (pregnancy in the peritoneal cavity) is a very rare and serious type of extrauterine gestation [15] ; "it also represents one of the few times an ectopic pregnancy can be carried to term" [16] . Early strategic diagnosis and management decisions can make a critical difference with regards to severity of morbidity and mortality risk.
To the best of our knowledge, our case report represents the first report of an abdominal ectopic pregnancy with a blood supply from the sacral plexus. The consistent clinical presentation of our patient was abdominal pain and nausea, whereas the most common clinical presentation of ectopic pregnancy is early trimester vaginal bleeding and/or abdominal pain [17] . Currently, diagnosis in unruptured ectopic pregnancy is achieved using a combination of transvaginal ultrasonography and measurement of serum BHCG concentrations [11] . Diagnosis can be straightforward when a TVS positively identifies an IUP or ectopic pregnancy [10] . In cases where an ectopic pregnancy is suspected and ultrasound is inconclusive, a diagnostic laparoscopy may be required; this is believed by many to be the 'gold standard' investigation in ectopic pregnancy [10] . The patient in our case had all the diagnostic tests, including a laparotomy for the removal of the fetus and the gestational sac during the initial ectopic (abdominal) pregnancy, when she presented with severe abdominal pain. Consequent to the earlier methotrexate administration, repeat abdominal examinations and expectant management, it was thought that the gestational sac, fetus and placenta would continue to be reabsorbed and diminish in volume and complexity, as found at the second laparotomy. The placenta was more easily separated from the sacral plexus and internal iliac vessels with standard surgical procedures, including vascular supply ligation and cautery. "Treatment with pre-operative systemic methotrexate with subsequent laparotomy for removal of the fetus and placenta may minimize potential blood loss, and would be a reasonable approach in the care of a patient with an abdominal pregnancy with placental implantation to the abdominal viscera and blood vessels" [18] , as noted here in a 16-week gestation case. During surgery, if the placenta is attached to vital organs it should be left behind [18] . Eleven weeks after the feticide procedure and previous laparotomy, we expected the sac to be completely reabsorbed and eventually not to perform any more invasive procedures. We were surprised at the finding that the products of conception (POC) were not completely reabsorbed and the POC was still at the size of 17 weeks, although it was 11 weeks post-feticide procedure. Reluctance or delay in performing a diagnostic laparoscopy has been highlighted as a factor in fatal cases [19] . The second laparotomy was successful, and on observation of the tubes and uterus, a rupture site was noted on the left tube, which was the reason for the left salpingo-oophorectomy. Post-surgery our patient did well with Hb within normal limits, and no further complaints or complications were noted. A laparotomy should be reserved for patients who present with rupture and are in a state of hypovolemic shock and compromise [11] ; however, our patient was deemed unfit for definitive management by laparoscopy because of the extensive vascularity of her placenta from the surrounding structures, and therefore had a laparotomy.
If BHCG concentrations are falling but an ectopic pregnancy has not been excluded, then consideration should be given to performing serial BHCG measurements until levels become undetectable, as rupture can still occur [20] . Laparoscopic procedures are associated with shorter operative times, less intraoperative blood loss, shorter hospital stays and lower analgesia requirements [21] [22] [23] , compared to laparotomy.
The conclusions and recommendations in the "Practice Bulletin, June 2008, Medical Management of Ectopic Pregnancy" of the American Congress of Obstetricians and Gynecologists (ACOG) state that the results of randomized trials in which systemic methotrexate with tube-sparing laparoscopic surgery were compared showed no difference in overall tubal preservation, tubal patency, repeat ectopic pregnancy, or future pregnancies, based on good and consistent evidence. In contrast to tubal ectopic pregnancies, primary methotrexate therapy for early gestation in abdominal pregnancies has had minimal success [24] . This was different to our case, where the second ectopic (6 weeks) was reabsorbed and our patient's BHCG levels returned to normal after methotrexate treatment. It further suggests that failure of the BHCG level to decrease by at least 15 % from day 4 to day 7 after methotrexate administration is considered treatment failure requiring therapy with either additional methotrexate administration or surgical intervention.
In our patient, even though her BHCG levels were trending down by 15 % and more with each passing day, a surgical intervention was unavoidable due to the unusual location and unabsorbed gestational sac. The Practice Committee of the American Society for Reproductive Medicine suggested that ovarian and abdominal pregnancies should be diagnosed definitively at the time of surgical exploration, and both conservative surgery and medical therapy may be viewed as appropriate firstline therapies in many early unruptured ectopic pregnancies [25] . As elected in our case, surgical intervention was the initial step in the management of our patient's ectopic pregnancy.
The strength of our case report was the strategic approach to management, which included a stepwise combination therapy approach, tailored to the patient's clinical condition, with some input from her and shared decision making with her.
There is a 5 to 20 % risk of a recurrence of ectopic pregnancy with one previous ectopic pregnancy and a risk of 32 % or more following more than one previous ectopic pregnancy [11] . The second ectopic pregnancy in our patient was uneventful with medical management and reabsorption of the POC. With regards to her third ectopic pregnancy, she initially refused any interventions and only accepted methotrexate administration on the day of presentation at 5 weeks and 5 days of gestational age, the second dose on day 3 and the third dose on day 7, after her initial dose, with follow-up of BHCG levels every 3 days. However, she returned 10 days later, with right lower quadrant (RLQ) pain and gestational age corresponding to 7 weeks; laparotomy with planned salpingotomy was identified as the best choice after a shared decision-making process. Our patient, an educated African-American woman had access to our hospital and emergency care, was also employed, but without medical insurance. While talking about her experience, she mentioned her financial constraints and the lack of a proper insurance policy, which had impacted her life and her earlier decisions of signing out AMA. Involving social services and encouraging shared decision making with the patient, regarding her procedure choices, her health and her future reproductive life, were critical in the successful outcome of this case.
Conclusions
Ectopic pregnancies should be identified early and evaluated for the etiology of the presentation. Rarely, an ectopic pregnancy implants at an extratubal location, such as the cervix, ovary, abdomen, liver, spleen or caesarean section scar [26] . Today, early intervention saves lives and reduces morbidity, but ectopic pregnancy still accounts for 4 to 10 % of pregnancy-related deaths and leads to a high incidence of ectopic site gestations in subsequent pregnancies [27] . Medical management has emerged as a safe alternative to surgery and holds promise for preservation of future fertility [28] . Surgery remains an acceptable, and sometimes necessary, modality for the treatment of ectopic pregnancy [29] . Counselling in these patients, as well as shared decision making, represents an important aspect, as they require a lot of care and understanding of the future risks of similar pregnancies. A careful and strategic choice of management pathway can make all the difference to a favorable outcome.
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